Cytoskeleton involvement in the distribution of mRNP complexes and small cytoplasmic RNAs.
These studies were designed to determine whether small cytoplasmic RNAs and two different mRNAs (actin mRNA and histone H4 mRNA) were uniformly distributed among various subcellular compartments. The cytoplasm of HeLa S3 cells was fractionated into four RNA-containing compartments. The RNAs bound to the cytoskeleton were separated from those in the soluble cytoplasmic phase and each RNA fraction was further separated into those bound and those not bound to polyribosomes. The four cytoplasmic RNA fractions were analysed to determine which RNA species were present in each. The 7 S RNAs were found in all cytoplasmic fractions, as were the 5 S and 5.8 S ribosomal RNAs, while transfer RNA was found largely in the soluble fraction devoid of polysomes. On the other hand a group of prominent small cytoplasmic RNAs (scRNAs of 105-348 nucleotides) was isolated from the fraction devoid of polysomes but bound to the cytoskeleton. Actin mRNA was found only in polyribosomes bound to the cytoskeleton. This mRNA was released into the soluble phase by cytochalasin B treatment, suggesting a dependence upon actin filament integrity for cytoskeletal binding. A significant portion of several scRNAs was also released from the cytoskeleton by cytochalasin B treatment. Analysis of the spatial distribution of histone H4 mRNAs, however, revealed a more widely dispersed message. Although most (60%) of the H4 mRNA was associated with polyribosomes in the soluble phase, a significant amount was also recovered in both of the cytoskeleton bound fractions either associated or free of polyribosome interaction. Treatment with cytochalasin B suggested that only cytoskeleton bound, untranslated H4 mRNA was dependent upon the integrity of actin filaments for cytoskeletal binding.